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Abstract
Background: Numerous efforts to promote breastfeeding resulted in a steady increase in the rates of breastfeeding
initiation and duration. Increasing numbers of breastfeeding interventions are focused on breastfeeding maintenance and
exclusivity and based on behavioral theories. Few studies critically analyzed the use of theories in breastfeeding intervention
development and evaluation.
Research aim: The aim of this critical review was to examine the existing literature about breastfeeding intervention,
and investigate the role of theory in its development, implementation, and evaluation to provide future directions and
implications for breastfeeding interventions.
Methods: This critical review examined the existing breastfeeding intervention studies that used self-efficacy theories (SE),
theory of planned behavior (TPB), and social cognitive theory (SCT) and were published during the past decade. Using five
databases, studies in which researchers explicitly applied these three theories to frame the intervention were selected.
Studies were critically reviewed for fidelity to theory in intervention design, delivery, and evaluation.
Results: Eighteen studies were reviewed: nine SE-, five TPB-, and four SCT-based. Most interventions were focused
on building mothers’ breastfeeding self-efficacy to improve breastfeeding exclusivity and duration. To achieve this goal,
researchers who developed SE-based interventions used individual approaches, whereas other researchers who based
studies on TPB incorporated social and environmental changes. SE-based studies were more likely to include theory-based
instruments, but TPB- and SCT-based studies demonstrated less consistent choices of measurement. Researchers in most
studies did not test the relationships between the proposed theoretical constructs and breastfeeding outcomes as guided by
theories. Inconsistent outcomes resulted among the studies due to variations in study follow-ups.
Conclusion: Sound applications of single or multiple theories demonstrate a great potential to help practitioners and
researchers develop effective breastfeeding interventions and evaluate true impacts on positive breastfeeding outcomes.
Keywords
theory of planned behavior, breastfeeding promotion, breastfeeding support, breastfeeding, lactation, program evaluation

Background
Human milk is the optimal food for infants, because it provides a plethora of nutrients and immune protection, emotional benefits, bonding, and security (Duijts, Jaddoe,
Hofman & Moll, 2010; Gibbs, Forste & Lybbert, 2018;
Schwarz & Nothnagle, 2015; Victora et al., 2016). To maximize the health benefit, the World Health Organization
(WHO; 2018) and American Academy of Pediatrics (2012)
recommend mothers breastfeed exclusively for the first 6
months of an infant’s life. Despite the established benefits of
breastfeeding, very few countries meet this exclusive breastfeeding criterion. Worldwide, only 41% of infants are breastfed exclusively during the first 6 months after birth, far lower
than the 2030 global target of 70% (United Nations Children’s
Fund [UNICEF] & WHO, 2018).

In the United States, Healthy People 2020 suggested more
realistic objectives for breastfeeding to increase the proportion of infants who are breastfed exclusively through 3
months to 46.2%, through 6 months to 25.5%, and ever
breastfed to 81.9% (Office of Disease Prevention and Health
Promotion [ODPHP], 2016). These percentages better reflect
1

Department of Nutrition and Food Studies, Montclair State University,
Montclair, NJ, USA
2
Department of Family Science and Human Development, Montclair State
University, Montclair, NJ, USA
Date submitted: March 8, 2019; Date accepted: April 25, 2019.
Corresponding Author:
Yeon K. Bai, Nutrition and Food Studies, Montclair State University,
1 Normal Avenue, Montclair, NJ 07043, USA.
Email: baiy@montclair.edu

479

Bai et al.
the current national rates of breastfeeding initiation and of
exclusive breastfeeding through 3 months and 6 months at
83.2%, 46.9%, and 24.9%, respectively (Centers for Disease
Control and Prevention [CDC], 2018).
The current breastfeeding initiation rates indicate that
most mothers in the United States intend to breastfeed and
make an attempt to achieve their breastfeeding goals.
Although the exclusive breastfeeding rates at 3 and 6 months
are near the target goal, they are lower than 50% and far from
reaching the recommended duration of 6 months for exclusive breastfeeding. Moreover, these rates are practically the
same as the rates in the 2016 report card (CDC, 2016): 44.4
versus 46.2% at 3 months, and 22.3 versus 24.9% at 6 months
(2016 vs. 2018). The general increase in rates every year,
although minimal, is attributed to multifaceted efforts to support, protect, and promote breastfeeding nationwide. To
achieve a sizable increase in breastfeeding rates, especially
in exclusivity and duration, it is time to find more effective
strategies for intervention that will lead to successful exclusive breastfeeding outcomes.

Role of Theory in Breastfeeding Intervention
Studies
In response to the low breastfeeding prevalence, numerous
interventions have been designed to improve breastfeeding
outcomes in various contexts (Giles et al., 2015; McMillan
et al., 2009). Overall evidence is, however, limited with
respect to intervention strategies that promote breastfeeding duration and exclusivity. It is acknowledged that many
inconsistent findings or the limited effectiveness of certain
programs may be due to the lack of a sound theoretical
framework.
Skouteris et al. (2014) and Wood, Woods, Blackburn, and
Sanders (2016) conducted systematic reviews about interventions to improve breastfeeding and identified only three out of
24 studies that explicitly applied theories for their interventions in an effort to improve breastfeeding outcomes. Many
interventions did not integrate current findings in breastfeeding research, missing out on incorporating important predictors of breastfeeding initiation and exclusivity identified in
theories (Sutton, 2010). These results demonstrate the need
for studies to examine how researchers of recent studies have
used theories to inform the design, implementation, and evaluation of breastfeeding interventions (McMillan et al., 2009).
Recently, Lau, Lok, and Tarrant (2018) identified the
theory of reasoned action (TRA), the theory of planned
behavior (TPB), and the breastfeeding self-efficacy (BSE)
theory as the most frequently used theoretical frameworks
in breastfeeding research investigating psychosocial determinants and breastfeeding behaviors. These theories are
especially useful to identify modifiable factors that trigger
behavioral changes to promote breastfeeding initiation and
continuation. The evidence concerning the effectiveness of

Key Messages
•• Theory-based interventions are known to deliver
successful breastfeeding behavior changes. Few
studies critically evaluated the use of theory in
breastfeeding interventions.
•• Self-efficacy theories were used widely in individualized interventions to improve mothers’ breastfeeding skill and self-efficacy, whereas interventions
based on theory of planned behavior or social cognitive theory accounted for social and environmental
factors.
•• Theories were incorporated in the design of program content, but evaluations of the program often
deviate from the theory guide.
•• Sound applications of theory in intervention
design, delivery, and evaluation that are contextualized in diverse cultures could have a great potential for successful breastfeeding outcomes.

TRA- and TPB-based intervention programs for promoting
breastfeeding is sparse, however, even though the TRA and
TPB may be useful theoretical frameworks to guide intervention programs (Giles et al., 2015; Wambach et al.,
2011; Zhu, Zhang, Ling, & Wan, 2017). Dennis’ (1999)
BSE theory, closely connected to Bandura’s (1977, 1986)
self-efficacy (SE) theory and social cognitive theory
(SCT), has been used in a number of studies to test the
effectiveness of interventions (Brockway, Benzies, &
Hayden, 2017). BSE, SE, and SCT theories have not been
closely investigated, however, to see how extensively they
were applied to design and evaluation.
The aim of this critical review is (a) to examine how the
TRA and TPB (TRA–TPB), the BSE and SE theories (BSE–
SE), and SCT have been used in breastfeeding intervention
program development, implementation, and evaluation, with
a focus on the programs designed to improve breastfeeding
outcomes; and (b) to provide an in-depth discussion of the
implications for future practice and research about breastfeeding interventions. See Table 1 for descriptions of TRA–
TPB, BSE–SE, and SCT.

Methods
Design
The review classification of this study is a critical review.
According to Grant and Booth (2009), a critical review consists of extensive research on the current literature and an
analytical and conceptual evaluation of its quality beyond a
mere summary or description of the collected articles.
Grounded in a critical review approach, we analyzed the
roles of theories in breastfeeding interventions throughout
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Table 1. Summary of Theories That Based Intervention Studies in This Review.
Theory
Theory of reasoned action
and theory of planned
behavior

Self-efficacy theory and
breastfeeding self-efficacy
theory

Social cognitive theory

Description
The theory of reasoned action (TRA) postulates that people who intend to perform a behavior are
highly likely to achieve their behavior goals. Attitudes toward the target behavior (e.g., breastfeeding
behavior) and subjective norm (i.e., what specific individuals perceive most other people think they
should do with respect to the target behavior) influence the intention. These two influencing factors in
turn are prompted by their respective underlying beliefs (i.e., beliefs about the outcomes of doing the
target behavior and beliefs about what specific other people think a person [participant] should do with
respect to the target behavior). That is, one makes a reasonable decision to perform the behavior after
weighing possible positive and negative behavioral and normative beliefs about what outcomes are likely
to happen as a result of doing the target behavior (behavioral beliefs) or what specific significant other
people (e.g., spouse) think the person should do with respect to the target behavior. Hence, according
to the theory, one needs to trace back to underlying beliefs that exist in the population and modify
them to change the behavior in a population of interest (Fishbein & Ajzen, 2010).
In the theory of planned behavior (TPB), behavior is a function of compatible intentions and perceptions
of behavioral control. Perceived behavioral control refers to people’s perceptions of their ability to
perform a given behavior and is expected to moderate the effect of intention on behavior, such that
a favorable intention produces the behavior only when perceived behavioral control is strong (Ajzen,
2019). The TPB has constructs in addition to the ones in the TRA, perceived behavioral control and the
underlying control beliefs, in the model to explain the formation of the intention. Perceived behavioral
control and control beliefs help account for environmental factors influencing a person’s confidence to
perform the behavior (Ajzen, 2012).
In breastfeeding research, the TPB propose that mothers are more likely to breastfeed their babies when
they obtain adequate knowledge about the importance and benefits of breastfeeding, believing that
breastfeeding will lead to valued outcomes. Significant others’ perspectives concerning breastfeeding
and personal confidence and ability to carry it out are also important determinants of mothers’
breastfeeding intentions. Finally, mothers’ strong breastfeeding intentions will lead to longer and
exclusive breastfeeding practice.
Bandura, who developed self-efficacy (SE) theory, wrote that expectations of personal efficacy determine
whether coping behavior will be initiated, how much effort will be expended, and how long it will be
sustained in the face of obstacles and aversive experiences (Bandura, 1977). Expectations of personal
efficacy are acquired from four principal sources of information: performance accomplishments,
vicarious experience, verbal persuasion, and physiological states. Certain factors that can influence the
cognitive processing of efficacy information arise from enactive, vicarious, exhortative, and emotive
sources (Bandura, 1977). Derived from Bandura’s SE, Dennis (1999) established the breastfeeding selfefficacy (BSE) theory and validated a scale, the Breastfeeding SE Scale (BSES), to identify those with high
or low breastfeeding confidence. The BSES includes principles of SE and has been used in a number of
studies to test the effectiveness of interventions (Brockway et al., 2017).
Social cognitive theory (SCT), developed by Bandura (1986), highlights the importance of a strong
support network as well as self-efficacy, because efficacy beliefs affect adaptation and change (Bandura,
2001). The theory illustrates the unique way in which individuals acquire and maintain certain behaviors,
and also the social environment in which individuals perform the behavior. In SCT, sociostructural
factors work together with the self-system to produce behavioral effects (Bandura, 2001).

various phases of the intervention. As a result, we were able
to further articulate conceptual inquiries that emphasize the
importance of the sound usage of theories to inform future
intervention designs.
Even though critical reviews are not formally required to
present systematic, structured methods of searching, synthesizing, and analyzing the literature (Grant & Booth,
2009), we undertook a more comprehensive methodological approach to reduce the selection bias by formulating the
review topic, defining search terms, defining inclusion and
exclusion criteria for the search in multiple databases,
selecting studies, critically analyzing study methodology
and results, and developing a further inquiry of thoughts in
regard to theory usage in breastfeeding intervention.

Sample
As shown in Table 2, studies were included in the sample if
they (a) were published in scholarly peer-reviewed journals, in English, between January 2008 and December
2018; (b) were focused on breastfeeding education and support intervention programs; (c) used randomized controlled
or quasi-experimental designs; and (d) explicitly applied
TRA–TPB, BSE–SE, or SCT for their interventions. To
extensively investigate the scope of theory application in
breastfeeding interventions, studies were not excluded
based on target populations, settings or countries where the
interventions were conducted, or study outcomes. Studies
were excluded, however, if the theoretical constructs were
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Table 2. Screening Criteria.

Data Collection

Inclusion
• Studies published in English, in 2008–2018, and in peerreviewed journals
• Intervention studies
  ○ Comparison groups
○
No comparison groups
  
○
Randomized controlled trials
  
○
Quasi-experimental studies
  
• Theory-based intervention studies
• Theory framed the intervention
• Breastfeeding, exclusive breastfeeding, and its support as
intervention focus
• Primary studies
Exclusion
• Studies published in language other than English and in
dissertation or books
• Systematic reviews, meta-analyses, or opinions
• Theory-based but no interventions
• Theories other than TRA, TPB, SE, or SCT

During December 2018 and January 2019, breastfeeding
intervention studies were located through five databases:
CINAHL-Complete, PsycINFO, MEDLINE, PubMed, and
Cochrane. The following key terms were used during the
search: exclusive breastfeeding OR breastfeeding, intervention OR promotion OR education, or the individual specific
theory title (i.e., TRA, TPB, BSE–SE, or SCT).
According to the screening criteria presented in Table 2,
articles were selected sequentially as shown in Figure 1.
Articles were assessed by titles and abstracts for their relevance to this critical review. The relevance was checked by
assessing the description of study purpose, application of
theories, intervention contents, and impacts on breastfeeding
outcomes in each study. Some research teams included specific theories in their article titles, but the abstract assessments revealed that these studies did not include the theories
in interventions. These articles were removed from the list.
A full-text assessment of 49 articles was conducted to
identify the proper utility of the theory in intervention design,
implementation, and evaluation. An additional 31 studies
were removed when the interventions were framed by theories other than TPB, BSE, SE, and SCT, or by no theory. As
a result, a total of 18 articles were selected for the final critical review in this study. In particular, the methods, results,
and discussion sections of each article were carefully examined to extract information about target population, intervention content development, delivery strategies, follow-ups,
measurements, and analyses of intervention impacts among
the studies as well as individually.

not clearly embedded in either content development or
implementation of each intervention.
From the initial retrieval of 1,398 articles from five databases, an advanced search for specific theories, removal of
duplicates, and title screening generated a total of 103 studies for title and abstract assessment. Studies that were theory-based but did not include interventions were removed
after abstract assessment, which left 49 studies for full-text
reviews. After a full-text screening for the theory utility on
intervention framework, a total of 18 full-text scholarly
articles were included in this critical review: five TPBbased, nine BSE–SE-based, and four SCT-based studies
(Figure 1). The search did not produce any TRA-based
intervention studies or qualitative studies. It should be
noted that two articles (Giles et al., 2014, 2015) described
data from the same project.
Noel-Weiss, Boersma, and Kujawa-Myles (2012) argued
the importance of providing clear definitions of breastfeeding in the contexts of pattern, product, and process to better
understand the true effect of breastfeeding on health outcomes. Current literature about breastfeeding interventions,
however, used a range of concepts often without clear
definitions.
In this critical review, breastfeeding and exclusive breastfeeding are defined in a broader sense following WHO’s
(2008) definitions for infant feeding. That is, breastfeeding
is feeding infants with human milk with a possibility to
receive other foods or liquids, including nonhuman milk and
formula, through various feeding methods. Exclusive breastfeeding is defined as feeding infants only with human milk
with a few exceptions (e.g., vitamin, mineral, or medicine
syrups or drops) through various feeding methods (WHO,
2008).

Data Analysis
Variables evaluated to characterize the studies included
guiding theory, target population, study designs, sampling
method and size, intervention location and setting, and
results. Study results were analyzed to determine if findings were statistically significant and were in agreement
with the stated study aims for each study. Study designs and
sampling methods and sizes were evaluated for validity and
appropriateness to detect the intervention effect (e.g., use
of power analysis to determine sample size). Guiding theories, target populations, and intervention locations and settings were identified to categorize studies by theory and to
check suitability between them.
For our main aim, we thoroughly investigated the intervention details to assess the fidelity of the intervention to the
theory, and to find trends of theory use in breastfeeding program development, implementation, and evaluation. Variables
evaluated for intervention details included focused constructs
of guiding theories, intervention contents, implementation
and evaluation strategies, instruments used, and follow-up
procedures.
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Figure 1. Flow Chart of Study Selection.

Focused constructs in each intervention were evaluated to
determine the degree of construct inclusion in each phase of
the intervention. We verified if research teams systematically
and explicitly addressed individual theoretical constructs
while developing intervention program contents and implementation plans. To the extent that the constructs were
included in intervention phases, the rigor of the fidelity to
theory was determined. Evaluation strategies were examined
to weigh whether the impact of the intervention was assessed
in relation to theoretical constructs or simply assessed by the
degree of improvement at the individual construct level.
Instruments used were assessed for validity and reliability. We investigated if research teams reported instrument
reliability and conscientiously chose existing valid measurement tools, or developed an instrument to measure
intended theory constructs embedded in the program contents. Follow-up procedures were categorized to find patterns and determine if the intervention impact varied by
checkpoints among the studies. Table 3 summarizes the
components of each study examined.

Table 3. Data Summary Guide.
Intervention Study
Designs and Results
• Study location
(country)
• Main theory
• Study settings (clinic,
hospital, or home)
• Eligibility
• Design
• Sample size
• Outcome measures
• Results

Intervention Contents and
Procedures
• Main aim
• Focused theory constructs
• Use of theory
○ Program content
  
development
  ○ Program implementation
○ Program evaluation
  
    Selection of measurement
    Data analysis
• Intervention details
○ Curriculum development
  
○ Implementation: commencing
  
time and duration
• Evaluation details
○ Postintervention follow-ups
  
○ Data collection times:
  
frequency and intervals
○ Instruments used
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Results

Role of Theory in Program Content Development

Study Characteristics

In the current critical review, all SE-based programs were
designed to increase knowledge and skills among new mothers and keep motivating their breastfeeding intentions to promote breastfeeding self-efficacy. To achieve this goal, a
majority of the researchers conducting the SE-based study
used Dennis’ (1999) BSE framework to develop the program
content, including mothers’ attention to breastfeeding success and failure (performance accomplishment), guided
practice (vicarious experiences), verbal support from significant others (verbal persuasion), and positive or negative feelings related to breastfeeding (physiological response).
A theory not as common as the BSE framework used in
program content development, TPB, uses the core theoretical constructs of attitude, subjective norm, perceived behavioral control, and behavioral intention (see the details in
Table 1). Most impressively, Giles et al. (2015) reported the
full scope of TPB utility, from elicitation and questionnaire
development to behavioral intervention, as recommended
by Fishbein and Ajzen (2010). Another article (Giles et al.,
2014) cited the same project; in this, Giles et al. (2014) provided the details of program development by explicitly linking the targeted TPB constructs to specific program contents.
These studies can be used as a model for future TPB-based
interventions.
Wood et al. (2016) reported another sound theory-based
breastfeeding intervention program. This home-based program was developed to prevent perceived insufficient milk.
The contents of this program were developed based on multiple theories, including Bandura’s SCT, and focused on
changes in breastfeeding knowledge and skills, support, and
self-efficacy; Mercer’s maternal readiness to learn theory;
and the Bernard model of mother–infant interaction. The
final two theories emphasize the importance of mutual
learning experiences between the mother and newborn baby
during the first several weeks postpartum. Wood et al.’s
home-based program is specifically noteworthy because it
emphasized the importance of mother–infant interactions
and healthcare providers’ systematic support for this relationship to promote breastfeeding outcomes. By integrating
other theories, Wood et al. were able to explicitly address
the complex nature of human relational factors in breastfeeding decision processes.

Tables 4 and 5 summarize the characteristics of the 18 studies
that we reviewed. A self-efficacy framework was used in nine
studies, including mainly Dennis’ BSE model (n = 7;
77.78%), SE theory (n = 1; 11.11%), and Pender’s health
promotion model (SE variation, n = 1; 11.11%). Four research
teams used some variations of SCT (e.g., behavioral capabilities and self-efficacy, modeling, six principles of influence,
and self-regulation), and in the remaining five studies the
TPB or the predicting and changing behavior theory (PCBT,
the TPB variation) was used. As shown in Table 4, some studies included multiple theories with SE, TPB, or SCT.
Of the 18 studies reviewed, 13 studies (72.22%) were
conducted outside of the United States, including in Australia,
Brazil, Canada, China, Denmark, Egypt, Japan, Northern
Ireland, and Turkey. The majority of the interventions were
designed for pregnant or postpartum mothers who had
healthy and full-term delivery (n = 12; 66.67%). Some interventions, however, were designed specifically to focus on
the changes among neonatal intensive care unit (NICU)
mothers, mothers in a Women, Infants, and Children (WIC)
program (a U.S. federal nutrition program), and adolescents
ages 15 to 18. Finally, most researchers used random assignments or sequential recruitments in their intervention designs,
and two studies did not include a control group due to the
uniqueness of intervention settings.

Trends in Theory Usage in Breastfeeding
Interventions
Theories were used in single or multiple phases of the program design, as shown in Table 5. For example, a total of 14
research teams used SE (n = 9; 64.28%), TPB (n = 4;
28.57%), or SCT (n = 1; 7.14%) to develop theory-based
contents of their breastfeeding intervention programs. A total
of 16 research teams explicitly or implicitly used SE (n = 9;
56.25%), TPB (n = 3; 18.75%), or SCT (n = 4; 25%) theories to design effective program delivery or implementation
strategies.
All the research teams tested the effectiveness of their
programs for short-term periods (from 1–2 days to 6 months
postnatal) by using some type of comparison tests that examined the changes in theory-based constructs, including selfefficacy, TPB variables, and variables based on SCT. Very
few research teams (e.g., Giles et al., 2014, 2015; Hildebrand
et al., 2014; Wambach et al., 2011; Wu et al., 2014), however,
explicitly tested if the chosen theoretical constructs would be
important predictors for breastfeeding outcomes. Nor did
they test the changes in causal relationships among these
constructs throughout time using more advanced statistical
analyses (e.g., regressions, path models, or structural equation modeling) beyond group comparison tests.

Role of Theory in Program Implementation
Two researchers used SCT to design effective program delivery strategies. Ahmed (2008) used an SCT-based modeling
method to improve mothers’ breastfeeding knowledge and
skills when they delivered preterm infants. Pollard (2011)
specifically focused on the self-regulation construct of the
SCT, to test the effectiveness of a breastfeeding log to
improve mothers’ self-monitoring breastfeeding behaviors
and exclusive breastfeeding duration. Pollard addressed the
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Bandura’s social
cognitive theory

Pender’s health
promotion model
(self-efficacy variation)

Bandura’s self-efficacy
theory
Dennis’ BF self-efficacy
theory

Dennis’ BF self-efficacy
theory

Cangöl & Şahin (2017;
Turkey)

Chan, Ip, & Choi
(2016; China)

Dodt, Joventino,
Aquino, Almeida,
& Ximenes (2015,
Brazil)

Main Theory

Ahmed (2008; Egypt)

Authors
(Date; Country)

Setting: Large maternity-friendly
hospital
Participants: Postpartum mothers
• Min. 6 hr postpartum
• At least 12 years old
• Delivery >35 weeks GA,
>2 kg BW
• No medical conditions for BF,
no NICU
• Mean age not reported

Setting: Hospital
Participants: Pregnant women
• Married
• Normal breast and nipple
examination results
• No medical or pregnancy
complications
• Mean age 32

Setting: Hospital
Participants: Prenatal and
postpartum mothers
• 32 GA
• Married, not working, no
physical disabilities, or
psychological disorder
• No risky pregnancy, no
planned C-section
• Mean age 22.59

Setting: Hospital
Participants: Postpartum mothers
• Mothers of preterm infants
• Mean age 24.5

Settings
Target Populations

Table 4. Intervention Study Designs, Results, and Guiding Theories (N = 18).

BF self-efficacy
EBF

RCT (N = 71)
Intervention (n = 35)
Control (n = 36)

BF self-efficacy
BF duration

EBF duration
BF self-efficacy

RCT (N = 67)
Intervention (n = 34)
Control (n = 33)

Quasi-experimental
(N = 20)
Separate time recruitment
for group assignment
Intervention (n = 100)
Control (n = 101)

BF knowledge
EBF rate

BF Outcomes
Variables

RCT (N = 60)
Intervention (n = 30)
Control (n = 30)

Design
Sample Size

(continued)

Intervention vs. control (p < .05)
At discharge, 80 vs. 40% EBF
At 3 months after discharge, 40 vs.
13% EBF
Knowledge scores, 68.73 vs. 40
More frequent milk expression
among intervention
Intervention group:
Initiated BF earlier
Fewer problems with first BF
experience
Self-efficacy scored significantly higher
compared to antenatal
Intervention vs. control:
At 4 and 6 weeks postnatal
76.5 vs. 69.7% EBF, p > .05
8.12 vs. 7.36 BSE score, p > .05
At 4 months
61.8 vs. 57.6% EBF, p > .05
Intervention vs. control
Self-efficacy:
Baseline, 42.51 vs. 44.36, p = .33
At 2 weeks, 55.89 vs. 43.97, p < .01
EBF:
At 2 weeks, 40 vs. 22.2%, p = .14
At 4 weeks, 37.2 vs. 13.9%, p = .06
At 8 weeks, 31.4 vs. 5.5%, p = .02
At 6 months, 11.4 vs. 5.6%, p = .34
Intervention vs. control
At discharge, 55.5 vs. 54.7 BSE score
At 2 months, 58.2 vs. 53.5 BSE score
At discharge, 100 vs. 100% EBF
At 2 months, 100 vs. 41% EBF
The change for BSE score within
the group was significant in the
intervention group

Results
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Cialdini’s principles of
influence
Bandura’s
social cognitive theory
(grounded in SCT—
not specifically
tested)
Predicting and
changing behavior
theory (PCBT)
Theory of planned
behavior variation

Hildebrand et al.
(2014, United
States)

Joshi, Amadi, Meza,
Aguire, & Wilhelm
(2016, United
States)

Ajzen’s theory of
planned behavior

Main Theory

Giles et al. (2014,
2015, both
Northern Ireland)

Authors
(Date; Country)

Table 4. (continued)

Setting: 4 WIC clinics
Participants: Parents and
caregivers of children 0–3 years
• Native American tribe
• Pregnant or have a child age 0
to 3 years
• Mean age 21
Setting: Regional medical center
Participants: Recruited pregnant
women within last 6 weeks of
pregnancy
• Rural Hispanic women
• Mean age 25

Setting: Grammar and secondary
school
Participants: Adolescents
• 13–14-year-old
schoolchildren
• Plan to have babies in the
future

Settings
Target Populations

Quasi-experimental
(N = 46)
Intervention (n = 23)
Control (n = 23)

BF intention, BF
support,
attitude,
subjective norm,
knowledge,
perceived behavioral
control, and
self-efficacy

Cluster RCT (N = 44)
Intervention phase
Phase 1: Focus group with
2 schools
Phase 2: BF determinants
with 36 schools
Phase 3: Intervention
Intervention (n = 18)
Control (n = 28)
Quasi-experimental
(N = 456)
Separate time recruitment
Intervention (n = 103):
Pregnant women only
Control (n = 353)
BF knowledge
BF self-efficacy
BF practice

Influence measures
BF initiation rate

BF Outcomes
Variables

Design
Sample Size

(continued)

Intervention effect on females among all
TPB constructs:
attitude (β = 0.208, p < .01),
subjective norm (β = 0.223, p <
.01), and knowledge (β = 0.109, p
< .01)
Intervention effect on males: only
knowledge (β = 0.104, p < .01)
improved
Intervention group
• Feeling more liked, freedom
to discuss important topics,
recognizing WIC visits as a good
use of time
• 1.5 times more likely to initiate
BF (95% CI, 1.19–1.86)
Intervention vs. control
Knowledge:
Baseline, 23.3 vs. 22.4, p = .47
Day 3, 24.5 vs. 23.3, p = .23
Day 7, 24.7 vs. 23.3, p = .18
Week 2, 24.9 vs. 23.8, p = .25
Week 6, 25.3 vs. 23.2, p = .03
Month 3, 25.8 vs. 24.6, p = .12
Month 6, 27.4 vs. 26.2, p = .14
Self-Efficacy:
Baseline, 53.3 vs. 55.9, p = .42
Day 3, 58.5 vs. 63.1, p = .09
Day 7, 59.8 vs. 60.7, p = .65
Week 2, 59.3 vs. 63.0, p = .19
Week 6, 57.8 vs. 61.8, p = .25
Month 3, 59.8 vs. 53.4, p = .21
Month 6, 60.3 vs. 52.4, p = .16
Note: Week 6 and Month 3 are key
time points of intervention
Perceived behavioral control
consistently increased
Increased intention to BF
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Bandura’s self-efficacy
theory
Dennis’ BF self-efficacy
theory

Bandura’s social
learning theory
Dennis’s self-efficacy
framework

Bandura’s self-efficacy
theory
Dennis’ BF self-efficacy
theory

Bandura’s self-efficacy
theory
Kreuter’s theory of
tailoring knowledge

McQueen, Dennis,
Stremler, & Norman
(2011, Canada)

Nichols, Schutte,
Brown, Dennis,
& Price (2009,
Australia)

Nilsson, StrandbergLarsen, Knight,
Hansen, & Kronbrog
(2017, Denmark)

Main Theory

Liu, Zhu, Yang, Wu, &
Ye (2017, China)

Authors
(Date; Country)

Table 4. (continued)

Setting: Birth facilities
Participants: Pregnant women
• 35–36 weeks GA
• Read Danish
• Intend to BF
• Singleton birth
• Mean age 29.7

Setting: Hospital
Participants: Postpartum mothers
• Singleton, healthy, full-term
infant delivery
• Primiparous
• Plan to BF
• No medical condition in
mother or infant
• Mean age not reported
Setting: Hospital antenatal clinics
Participants: Pregnant women,
third trimester
• 36 weeks GA or more
• BF intention
• Mean age 29.22

Setting: Hospital antenatal clinic
Participants: Pregnant women
• Primiparous
• Singleton, healthy delivery
• Mean age not reported

Settings
Target Populations
BF self-efficacy
EBF rate

BF self-efficacy
BF duration
BF exclusivity

Self-efficacy
BF duration and
exclusivity

BF experience
BF self-efficacy
BF knowledge
BF intention

RCT (N = 150)
Intervention (n = 69)
Control (n = 81)

RCT (N = 90)
Intervention (n = 45)
Control (n = 45)

Cluster RCT (N = 3,541)
Intervention (n = 2,065)
Control (n = 1,476)

BF Outcomes
Variables

Quasi-experimental
(N = 150)
Separate time recruitment
Intervention (n = 75)
Control (n = 75)

Design
Sample Size

(continued)

Intervention vs. control
Self-Efficacy:
Preintervention, 50.27 vs. 51.98
4 weeks, 57.31 vs. 53.36
BF duration:
At 4 weeks, 27.11 vs. 25.38
EBF (lower score indicated more EBF):
At 4 weeks, 41.07 vs. 49.93
Intervention vs. control
Self-Efficacy:
5–7 days, 2.92 vs. 2.94, p = .91
1 month, 3.04 vs. 3.01, p = .52
EBF:
5–7 days, 82.0 vs. 82.2%, p = .93
1 month, 74.2 vs. 76.3%, p = .38
6 months, 6.6 vs. 51%, p = .04

Intervention vs. control
Self-Efficacy:
At discharge, 50.86 vs. 47.22, p = .04
At 4 weeks, 52.32 vs. 42.17, p < .01
At 8 weeks, 55.15 vs. 38.95, p < .01
EBF:
At discharge, 4.6 vs. 3.1%, p > .05
At 4 weeks, 27.7 vs. 3.1%, p < .01
At 8 weeks, 24.6 vs. 1.5%, p < .01
Intervention vs. control
Self-Efficacy:
At 4 weeks, 58.4 vs. 55.0, p > .05
At 8 weeks, 59.0 vs. 54.9, p > .05
EBF:
At 4 weeks, 60.9 vs. 55.1%, p = .35
At 8 weeks, 50.8 vs. 45.2%, p = .62

Results
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Bandura’s self-efficacy
theory
Dennis’ BF self-efficacy
theory

Bandura’s social
cognitive theory
(self-regulation)

Ajzen’s theory of
planned behavior
Mann’s adolescent
decision-making
competence theory
Developmental
cognitive principles

Bandura’s social
cognitive theory
combined with
Mercer’s theory and
Barnard’s model

Pollard (2011, United
States)

Wambach et al.
(2011, United
States)

Wood, Woods,
Blackburn, &
Sanders (2016,
United States)

Main Theory

Otsuka et al. (2014,
Japan)

Authors
(Date; Country)

Table 4. (continued)

Setting: Pediatric care center
(recruitment)
Participants: Postpartum mothers
• Infant was less than a week
old
• Had initiated BF and had
concerns
• Mean age 33.93

Setting: Community hospital
obstetrics
Participants: Postpartum mothers
• Primiparous, healthy delivery
• Planned to BF
• Attended prepared childbirth
classes
• Mean age 25.9
Setting: Prenatal clinics
and school settings
Participants: Adolescent, pregnant,
second trimester
• 15 to 18 years old
• Single
• Primiparous, singleton,
healthy full-term delivery
• Mean age 17

Setting:
• Baby-friendly hospital
• Non-baby-friendly hospital
Participants: Pregnant women,
third trimester
• 16 years or older
• Read and write Japanese
• Singleton birth
• Have intention to BF
• Mean age 30.7

Settings
Target Populations

BF duration
EBF rate

EBF rate
BF duration
BF initiation

RCT (N = 86)
Intervention (n = 43)
Control (n = 43)

RCT (N = 287)
Intervention (n = 128)
Attention control
(n = 128)
Control (n = 134)

BF skill
BF self-efficacy
Perceived adequate
milk supply
Feeding logs
Social validity

BF self-efficacy
Infant feeding status

RCT (N = 781)
Separate time recruitment
BFHs (N = 276):
Intervention (n = 136)
Control (n = 140)
NBFHs (N = 505):
Intervention (n = 239)
Control (n = 266)

Mixed-methods pretest–
midtest–posttest design
(N = 14)
No control group

BF Outcomes
Variables

Design
Sample Size

(continued)

Intervention vs. attention control vs.
control
BF initiation at discharge:
79 vs. 66 vs. 63%, p = .03
BF duration by 6 months:
177 vs. 42 vs. 61 days, p < .01
EBF rate at 3 weeks:
31 vs. 30 vs. 18%, no significance
Note: Knowledge score not reported
No complete data reported at each
data collection point
Postintervention Self-Efficacy:
Day 6, 59.57
Day 13, 61.93
Day 27, 68.07
EBF:
Day 6, 79%,
Day 13, 86%
Day 27, 79%

Self-Efficacy:
BFH: Intervention vs. control
Baseline, 43.1 vs. 42.4%
Before discharge, 51.6 vs. 47.0%
4 weeks postpartum, 53.5 vs. 51.5%
NBFH: Intervention vs. control
Baseline, 40.3 vs. 40.5%
Before discharge, 42.1 vs. 42.7%
4 weeks postpartum, 48.8 vs. 48.6%
EBF:
BFH: Intervention vs. control
4 weeks, 73.4 vs. 69.4%, p = .05
12 weeks, 47.0 vs. 54.8%, p = .33
NBFH: Intervention vs. control
4 weeks, 14.3 vs. 15.9%. p = .93
12 weeks, 10.4 vs. 10.2%, p = .96
Intervention vs. control
BF duration, 13.75 vs. 12.12 weeks,
p > .05
At 6 months, EBF, 71.4 vs. 23.1%,
p < .01

Results
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Ajzen’s theory of
planned behavior

Zhu, Zhang, Ling, &
Wan (2016, China)

Setting: Hospital obstetrics
Participants: Postpartum mothers
• Primiparous, with significant
others
• No medical issues
• Delivered healthy, full-term
infants
• Mean age 29

Setting: Hospital
Participants: Primiparous mothers
• Singleton, healthy baby
delivery
• BF intention
• Mean age 28.07

Settings
Target Populations
BF Self-efficacy
BF rate
EBF rate

BF knowledge
BF attitude
BF subjective norm
EBF

RCT (N = 285)
Intervention (n = 157)
Control (n = 128)

BF Outcomes
Variables

RCT (N = 74)
Intervention (n = 37)
Control (n = 37)

Design
Sample Size

Intervention vs. control
Self-Efficacy:
Baseline, 48.21 vs. 47.91
At 4 weeks, 58.88 vs. 52.29, p < .01
At 8 weeks, 59.85 vs. 53.00, p < .01
BF:
At 4 weeks, 87.9 vs. 90.9%, p = .04
At 8 weeks, 90.9 vs. 76.5%, p = .11
EBF:
Intervention group maintained more
EBF at 4 and 8 weeks
Both groups <60% at 4 and 8 weeks,
p > .05
Control group more complaints of
insufficient milk supply
Note: No value reported
Intervention vs. control
Knowledge, attitude, subjective norm,
and control:
At day 3, higher scores among
intervention group for knowledge
(p = .03), attitude (p = .02),
subjective norm (p < .01), and
control p < .01)
At 6 weeks, higher scores among
intervention group for knowledge
(p < .01), attitude (p < .01),
subjective norm (p < .01), and
control (p = .23)
Note: No scores reported
EBF: Intervention vs. control
At day 3, 40.13 vs. 10.94%
At 6 weeks, 57.32 vs. 28.13%
Note: No significance value reported

Results

Note: When no value is shown in the table, the study did not report the values. Giles et al.’s (2014, 2015) study characteristics are summarized in one because they are from the same project: One
reports the intervention results only (2014), and the other reports all phases of the project, including formative, quantitative, and intervention. BF = breastfeeding; BSE = breastfeeding self-efficacy;
BFHs = baby-friendly hospitals; EBF = exclusive breastfeeding; GA = gestational age; NBFHs = non-baby-friendly hospitals; NICU = neonatal intensive care unit; RCT = randomized controlled trial;
SCT = social cognitive theory; SE = self-efficacy; TPB = theory of planned behavior; WIC = Women, Infants, and Children (U.S. federal nutrition program).

Bandura’s self-efficacy
theory
Dennis’ BF self-efficacy
theory

Main Theory

Wu, Hu, McCoy, &
Efird (2014, China)

Authors
(Date; Country)
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To test the effect
of intervention on
BF knowledge and
practices

To test the effect
of intervention on
BF duration and
frequency

To test the effect of
the intervention on
BF self- efficacy, BF
duration, and EBF

Cangöl & Şahin
(2017)

Chan, Ip, & Choi
(2016)

Main Aim

Ahmed (2008)

Study

Performance
accomplishments,
vicarious learnings,
social/verbal persuasion,
and emotional/
physiological response

Behavior-specific
cognitions and effects
Perceived benefits and
barriers
Perceived self-efficacy
Activity-related effects
Interpersonal influences
and situational
influences

Modeling,
rehearsal, reinforcement,
self-monitoring

Focused Theory
Constructs

Table 5. Interventions in Each of the Reviewed Studies (N = 18).

Intervention group:
Five-session breastfeeding
educational program in the form
of individual instruction
(four sessions during hospital and
one session after discharge)
Control group:
Routine care
Four-session BF motivation
program
Intervention group:
• 
Session 1: Between 32nd and
36th weeks antenatal period
• Session 2: 1st day postnatal
• Session 3: 4–6 weeks postnatal
• Session 4: 4 months postnatal
Control group
• Trained in breast selfexamination
Intervention group:
• Received usual care
• 2.5 hr BF workshop at 28–38
weeks GA
• Group discussion
• 30–60 min. telephone counseling
at 2 weeks postpartum
• Reinforce coping strategy and
emotional support
Control group:
• Received usual care

• Program
implementation

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
Final session done after discharge
Help mothers deal with
and overcome common BF
problems
Data collection times:
At discharge and 3 months after
discharge
Instruments used:
BKQ
Follow-ups:
4–6 weeks and 4 months
Reminded motivation during
telephone calls
Data collection times:
4, 6 weeks, 4 months
Instruments used:
BSES-SF, IBFAT, Antenatal
Pregnant Women Information
Form, Postnatal Maternal
Information Form, BMP
Rating Scale
Follow-ups:
Telephone follow-up counseling
at 2 weeks postpartum
Data collection times:
Baseline 2, 4, 8 weeks, 6 months
postpartum
Instruments used:
BSES-SF

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the effect of
intervention on BF
self-efficacy and EBF
rate

To test the effect
of intervention on
young people’s
motivations to BF/
support partner’s BF

To test the effect of
the intervention
on client’s WIC
experience
perception, and BF
rates

Giles et al. (2014,
2015)

Hildebrand et al.
(2014)

Main Aim

Dodt, Joventino,
Aquino,
Almeida, &
Ximenes
(2015)

Study

Table 5. (continued)

Six influence principles:
liking, reciprocation,
consensus, consistency,
scarcity, and authority

Intention to breastfeed/
support
Attitude, subjective
norm, knowledge,
perceived behavioral
control, and self-efficacy

Maternal SE domains:
Technique and
intrapersonal thoughts
Technique: Teaching
adequate feeding
position, signal
recognition for lactation
quality
Intrapersonal: BF desire,
internal motivation,
and satisfaction with BF
experience

Focused Theory
Constructs

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements and
data analyses
• Program
implementation
• Program evaluation:
Data analyses

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory
I Can Breastfeed My Child Flip
Chart
Intervention group:
• 7 illustrations, 7 scripts
addressing BF themes
• BSES-SF items
• Individual education using flip
chart, 20 min duration during
hospital stay
• Experimental: Received
explanation of the chart
Control group:
• No explanation
Intervention schools:
• Two 35-min. educational
sessions as part of home
economics education curriculum
• Interactive, promotional video,
quizzes, radio advertisements
Control schools:
• Standard curriculum
Changing the WIC physical and
social environment
Intervention group:
• Service delivery through
empathy, trust, laughter,
cheerfulness, and active listening
• Reception staff demonstrate
warm welcoming
• Applied influence principles into
the WIC setting
• Only interact with peer
counselor, staff, and educator
Control group:
• Routine service before
intervention implementation

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
One-month and 6-month
postintervention follow-ups
Data collection times:
At baseline, 1, 6 months
postintervention
Instruments used:
Authors developed questionnaires
Follow-ups:
For intervention group women, at
9 months infant certification—
follow-up for BF initiation rate
Data collection times:
Intervention group: After nutrition
education session, at 9 months
postpartum
Control group: Before intervention,
at infant certification visit
Instruments used:
Authors developed questionnaires

Follow-ups:
The third application of the BSESSF and an assessment of the
infant’s diet at 2 months after
childbirth were conducted by
telephone
Data collection times:
At admission (recruitment),
discharge, 2 months postpartum
Instruments used:
BSES-SF

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the impact
of the intervention
on breastfeeding
knowledge, self–
efficacy, and intent
to breastfeed

To test the effect of
the intervention on
BF self-efficacy and
EBF

To test the effect
of intervention on
mothers’ selfefficacy, BF duration,
and exclusivity

Liu, Zhu, Yang,
Wu, & Ye
(2017)

McQueen,
Dennis,
Stremler, &
Norman (2011)

Main Aim

Joshi, Amadi,
Meza, Aguire, &
Wilhelm (2016)

Study

Table 5. (continued)

Performance
accomplishment
(past experience),
vicarious experience
(observation of others),
verbal persuasion
(encouragement
from others), and
physiological cues (pain,
anxiety, and fatigue)

Performance
accomplishment,
vicarious experiences,
verbal persuasion, and
physiological response

BF knowledge
BF self-efficacy

Focused Theory
Constructs

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory
Patient Education Motivation Tool
Intervention group:
• Touchscreen computer-based
BF educational support program
• Postpartum women
• 30-min education, feedback via
kiosk
• Access to education materials
through Internet
Control group:
• Printed education materials
• Postpartum women
• 30-min education
Intervention group:
• Standard care
• 1-hr prenatal BF workshop
• 1-hr BF individual counseling
session within 24 hr after
delivery
Control group:
• Standard care
Intervention group:
• Standardized, individualized 3
sessions: 2 in hospital, 1 over
the phone
• Include observation to achieve
performance
• Each session consists of
assessment, help improving SE,
and evaluation
• Provide feedback to address
where needed to help improve
SE, and any issue raised in a
session was reflected in the
following session
Control group:
• Standard in-hospital and
community care

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
4 and 8 weeks postpartum
Telephone follow-ups
Data collection times:
At discharge, and 4 and 8 weeks
postpartum
Instruments used:
BSES-SF
Follow-ups:
All mothers were telephoned by a
research assistant
who was blinded to group
allocation at 4 and 8 weeks
postpartum
Data collection times:
At 4 and 8 weeks postpartum
Instruments used:
BSES-SF

Follow-ups:
At 1 day before discharge, days
3 and 7, weeks 2 and 6, and
months 3 and 6 postpartum
Data collection times:
Days 3 and 7, weeks 2 and 6, and
months 3 and 6
Instruments used:
BKQ, BSES-SF, and BAPT

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the effect of
intervention on selfefficacy, BF duration,
and exclusivity

To test the effect
of intervention to
improve self-efficacy

To test the effect of
intervention on BF
self-efficacy and EBF

Nilsson,
StrandbergLarsen, Knight,
Hansen, &
Kronbrog
(2017)

Otsuka et al.
(2014)

Main Aim

Nichols, Schutte,
Brown, Dennis,
& Price (2009)

Study

Table 5. (continued)

Performance
accomplishment
Building confidence by
learning from others
Verbal persuasion
Physical responses

Through communication:
Mastery experiences
Vicarious experiences
Social persuasion
Emotional arousal

Personal mastery
experience,
vicarious mastery
experiences,
verbal persuasion, and
physiological and
affective states

Focused Theory
Constructs
Intervention group:
• 9-page interactive workbook
on enhancing BF self- efficacy
(included 4 elements of selfefficacy)
Control group:
• 5-page exploratory interactive
workbook on parenting issues
with no reference to BF

Intervention group:
• Received a parental BF program
• Skin-to-skin contact
• Frequent BF
• Good positioning of mother—
infant dyad
• Mother and father roles
Control group:
• Received usual support
Intervention group:
During pregnancy, self-efficacy
workbook provided
Encouraged to complete workbook
before delivery

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
All participants were telephoned
by a researcher blinded to
group allocation at 4 weeks
postpartum
Workbooks were to be sent back
within 2 weeks or before the
birth of their baby
Data collection times:
Preintervention and at 4 weeks
Instruments used:
BSES—Full Form
Breastfeeding status questionnaire
Follow-ups:
Web-based questionnaires
were administered at 5–7
days, 1 month, and 6 months
postpartum
Data collection times:
5–7 days, 1 month, and 6 months
postpartum
Instruments used:
BSES-SF
Follow-ups:
Three times in the first 12 weeks
postpartum
Data collection times:
Before hospital discharge, at 4
weeks, and at 12 weeks
Instruments used:
BSES-SF

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the efficacy of
the self-monitoring
intervention guided
by social cognitive
learning theory on
BF duration and EBF

To test the effect of
an intervention on
BF initiation and
duration up to 6
months

Wambach et al.
(2011)

Main Aim

Pollard (2011)

Study

Table 5. (continued)

Breastfeeding attitudes,
subjective norms,
perceived behavioral
control, intention, and
knowledge

Breastfeeding self-efficacy
and confidence

Focused Theory
Constructs

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements and
data analysis

• Program
implementation

Use of Theory
Intervention group:
• Received standardized
educational session via
videotape, instructions on use of
the Daily Breastfeeding Log for
6 weeks, and weekly phone calls
by the investigator at 1, 2, and 3
weeks following delivery
Control group:
• Received same educational
session on breastfeeding via
videotape and usual care
Intervention group:
• Received two prenatal
education classes on the
benefits of BF for mother and
baby decision
• Received electric pump on asneeds basis
• Follow-up calls to help make BF
decision, and provide support
and encouragement
Attention Control group:
• Received two prenatal
education classes on healthy
pregnancy behaviors and birth
preparation
• Follow-up calls did not include
BF support. Support for
maternal transition, postpartum
adaptation
Control group:
• Received usual care

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
Follow-up calls were made at
1, 2, and 3 weeks to remind
participants to complete BF logs
Data collection times:
12–48 hr after delivery till 6
months postpartum
Instruments used:
BF Experience Instrument,
Hughes BF Support Scale,
and Feeding Weight Pattern
Instrument
Follow-ups:
Peer counselor follow-up calls
for intervention and attention
control group
Calls at days 4, 7, 11, and 18 and
week 4
Data collection times:
For knowledge: Baseline,
postintervention
For BF duration and exclusivity:
3 and 6 weeks, and 3 and 6
months
Instruments used:
BAPT, BKQ, and KBS

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the effect of
the intervention on
self-efficacy and EBF

To test the effect
of an intervention
of BF self-efficacy,
duration, and
exclusivity

Wu, Hu, McCoy,
& Efird (2017)

Main Aim

Wood, Woods,
Blackburn, &
Sanders (2016)

Study

Table 5. (continued)

Performance
accomplishments,
vicarious learnings,
social/verbal persuasion,
and physiological and
affective states

Mother–baby feeding
interaction, vicarious
learning,
performance enactment,
persuasion, and minimal
emotional arousal
during learning

Focused Theory
Constructs

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements and
data analysis

• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory
Intervention group (home-based
intervention):
• 3 home sessions (1–1.5 hr
each)
• 
Session 1: BF skill building (day 6
postpartum)
• 
Session 2: Feeding log,
provide professional feedback
and observation (day 13
postpartum)
• 
Session 3: Continue observation
and feedback, mothers reflect
on their experience (day 27)
No control group
Intervention group:
• Received standard care
• Session 1: 1 day after delivery
• Session 2: 1 day after 1st session
• 
Session 3: Via phone 1 week
after discharge
• Each session consists of
assessment, help improving SE,
and evaluation
• BF observation in sessions for
performance accomplishments
Control group:
• Received standard care, which
included follow-ups from a
community nurse

Intervention Details:
Curriculum
Implementation

(continued)

Follow-ups:
Telephone follow-up 1 week after
discharge
Data collection times:
24 hr after birth, and 4 and 8
weeks postpartum
Instruments used:
BSES-SF and Infant Feeding
Questionnaire

Follow-ups:
Qualitative exit interviews at
Session 3 to determine what
they gained or learned from the
home-based program
Data collection times:
Days 6, 13, and 27
Instruments used:
BSES-SF, Mother Infant Feeding
Interaction, and Perceived Milk
Supply

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used
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To test the effect of
the intervention on
EBF

Main Aim
Breastfeeding attitudes,
subjective norms,
perceived behavioral
control, and knowledge

Focused Theory
Constructs
• Program content
development
• Program
implementation
• Program evaluation:
Selection of
measurements

Use of Theory

Intervention group:
• Standard obstetric care
• One 30–60-min. individual
instruction at day 1 postpartum
(mother and significant other)
• Two group education activities:
At day 2 postpartum: 30 min. lecture
and video, 15 min. practice, and
15 min. discussion
At 6 weeks postpartum: 30 min.
discussion
• 20–30 min. telephone counseling
at 3 days post discharge, weekly
up to 6 weeks postpartum
Control group:
• Standard obstetric care

Intervention Details:
Curriculum
Implementation

Follow-ups:
Telephone counseling began
within 3 days after discharge
and weekly up to 6 weeks
postpartum
Data collection times:
Baseline, day 3 postpartum, and 6
weeks postpartum
Instruments used:
BKS and BAPT

Evaluation Details:
Program Follow-Ups, Data
Collection Times, and
Instruments Used

Note: BAPT = Breastfeeding Attrition Prediction Tool; BF = breastfeeding; BKS = Breastfeeding Knowledge Scale; BKQ = Breastfeeding Knowledge Questionnaire; BSES-SF = Breastfeeding SelfEfficacy Scale—Short Form; EBF = exclusive breastfeeding; IBFAT = Infant Breastfeeding Assessment Tool; KBS = Knowledge of Breastfeeding Scale; MIFQ = Minnesota Infant Feeding Questionnaire;
MIFA = Minnesota Infant Feeding Questionnaire Attitudes Scale; WIC = Women, Infants, and Children (U.S. federal nutrition program); WPBC = Workplace Perceived Behavioral Control Scale.

Zhu, Zhang, Ling,
& Wan (2016)

Study

Table 5. (continued)

496
possibility that certain delivery strategies may not produce
the same effects when targeting various target audiences.
Some investigators explicitly applied theoretical constructs for developing program delivery strategies that created supportive environments to facilitate mothers’
breastfeeding behavioral changes. In particular, investigators
using the TPB accounted for the subjective norm through
changes in the behaviors of supporter and societal environments (e.g., family, peer, healthcare provider, and policy support). Therefore, grounded in the TPB, Zhu et al. (2017)
required the active participation of fathers (or significant others) in their education program. Wambach et al. (2011) delivered their intervention program by using a lactation
consultant–peer counselor dyad. In contrast, Hildebrand
et al. (2014) used Cialdini’s six principles of influence model,
grounded in the SCT, to change physical and social environments of a WIC clinic and investigated if these environmental changes would influence breastfeeding initiation.

Role of Theory in Evaluation: Measurements and
Data Analyses
Table 5 includes the evaluation instruments that were used in
the 18 studies reviewed. Researchers conducting all nine
SE-based intervention studies measured the changes in selfefficacy as the main outcome of their interventions using the
Breastfeeding Self-Efficacy Scale—Short Form (BSES-SF;
Dennis, 2003) or the original BSES (Dennis, 1999). The
BSES-SF measured dimensions of BSE and demonstrated a
consistent record of high reliability among the studies, with
Cronbach’s alpha ranging from 0.74 to 0.95.
Despite variations in selection of measurement tools and
result reporting, investigators for all TPB-based studies
intended to measure the main theoretical constructs of TPB
through the selected instruments, including breastfeeding
knowledge, beliefs, attitudes, subjective norms, perceived
behavioral control, and breastfeeding intention. Most inconsistent choices of instruments were found in the SCT-based
studies. Among the four SCT-based studies, only Wood
et al.’s (2016) measurements were clearly in line with their
choice of theories. Wood et al. measured mother–infant feeding interaction through the Nursing Child Assessment
Satellite Training (NCAST) feeding scale, breastfeeding
skills using the LATCH, BSE using the BSES-SF, and perceived adequate milk supply using scales that researchers
developed. Researchers reported medium to high reliability
of the instruments they used (i.e., Cronbach’s alpha ranging
0.37 to 0.97).
To test the effectiveness of interventions on breastfeeding
outcomes, investigators from all 18 studies used some type of
comparison test (e.g., comparisons between intervention and
control groups, or changes in intended outcome comparison
between the baseline and the postintervention scores). Some
presented the intervention effects throughout time by presenting interaction effects, repeated measure testing results, or
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Kaplan–Meier survival curves. Very few designed their evaluation analyses grounded in a selected theory, however. For
example, the TPB guides to determine causal relationships
among the main theoretical components to predict the intention leading to the behavior. Yet, none of the TPB-based studies rigorously tested these relationships. Giles et al. (2014,
2015) conducted the most advanced statistical analyses using
multilevel modeling, but these researchers still did not fully
examine what the original TPB model posits. In this critical
review, investigators of two TPB-based studies (i.e., Joshi
et al., 2016; Zhu et al., 2016) provided their conclusions without explicitly linking their findings to the proposed TPB theoretical framework. In these cases, positive relationships
among the TPB constructs were assumed based on simple
group comparison test results.
Hildebrand et al. (2014) used logistic regression analysis
appropriately to predict breastfeeding outcome in the context
of Cialdini’s six principles of influence model, grounded in
the SCT. They found that the changes in WIC service significantly predicted breastfeeding initiation. Finally, Wu et al.
(2014) was the only SE-based research team who tested if
self-efficacy predicted exclusive breastfeeding practice using
logistic regressions. Even in this study, the effect of self-efficacy on breastfeeding duration was not measured beyond a
group difference test. In addition, even though most SE-based
studies used the four major domains of Dennis’ BSE model,
no rigorous analyses were done to test which of these
domains was the most important predictor for promoting
breastfeeding outcomes.
Another important finding of the current critical review in
relation to data analyses is that there is a wide variation
among the intervention studies regarding when the postintervention follow-ups were conducted, ranging from right after
hospital discharge, to 4 to 8 weeks, and to 6 months. Some
investigators concluded that their interventions were effective with only 2-week postnatal follow-up results, despite the
recommendation of breastfeeding for 6 months (UNICEF &
WHO, 2018). In general, many studies presented the shortterm effectiveness of their intervention programs (e.g., 2 to 6
weeks after the delivery) on BSE or breastfeeding exclusivity, as presented in Table 4. This short-term effectiveness
often disappeared after 8 weeks, however.

Discussion
The current critical review confirms that numerous breastfeeding interventions strongly focus on changing mothers’
cognitive processes to yield positive breastfeeding outcomes
by tapping into modifiable personal variables, including
breastfeeding knowledge, skills, beliefs, and potential support, but mainly mothers’ breastfeeding self-efficacy. To this
end, many investigators used individual approaches and
adopted Dennis’ BSE framework in their intervention design.
Dennis’ BSE framework appears to be prescriptive, contentspecific, and easy to follow to develop program contents.
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The application of this framework is also an effective and
feasible way to develop culturally and environmentally specific program contents based on the needs of mothers in various settings.
It is important, however, to note that self-efficacy alone
may not be enough to achieve the breastfeeding goal, because
some things necessary to carry out the behaviors are not
under the mother’s volitional control, despite the skill acquisition (Fishbein & Ajzen, 2010). To achieve and sustain successful breastfeeding outcomes, researchers should consider
social and environmental factors simultaneously when
designing interventions. Certain theories can provide great
insights for breastfeeding interventions to understand how
individual, family, social, and environmental factors influence mothers’ cognitive processes and breastfeeding behaviors. Therefore, a sound application of single or multiple
theories can help breastfeeding interventionists develop
comprehensive program contents that address various factors
influencing mothers’ breastfeeding behaviors. In addition,
finding ways to deliver personalized content through multiple delivery strategies and creating an environment for mothers to feel appreciated as an individual human being will be
important points to consider in program designs.
The results of the current critical review imply that the
TPB-based interventions focus more on the holistic effects of
TPB constructs of breastfeeding intentions. For example, the
TPB-based interventions focus more on how to operate programs through developing TPB-based techniques by providing promotion programs from an early stage of life (Giles
et al., 2014, 2015), or delivering the information through
various delivery strategies (e.g., individual instructions,
group activities, and telephone counseling) (Zhu et al., 2017).
Therefore, TPB-based interventions are more applicable by
targeting various groups to promote breastfeeding intentions
and breastfeeding-friendly environments (e.g., teenage
mothers, and middle school preventive programs).
Framing an intervention based on sound theories allows
breastfeeding practitioners to systematically address appropriate theoretical constructs in intervention design and
implementation, and it helps breastfeeding researchers to
determine the true program impacts by contextualizing the
results within the theory. Theory-based evaluation provides a
clearer understanding of what works or does not work for
positive breastfeeding outcomes, and it offers constructive
directions for the next steps for further improvement of each
intervention. In this critical review, most researchers failed to
test the relationships among theoretical constructs and
breastfeeding outcomes to account for the theoretical pathways to successful breastfeeding outcomes. The lack of theoretical analysis limited the full utility of the theory.
The degree of intervention fidelity to theories varied.
Researchers properly identified guiding theories for their target population and determined theoretical constructs to
emphasize in the intervention. Many chose valid and reliable
instruments based on theories. Descriptions were missing for
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most studies, however, regarding how specific program contents entailed addressing theory constructs and how relationships between theory constructs predicted the outcome. The
relatively high fidelity to theory was assessed when theory
was applied in all phases of intervention (development,
implementation, and evaluation).
Researchers’ use of randomized controlled and quasiexperimental designs in studies helped internal validity of
their findings. But sampling methods used by researchers
limited generalizability, because participants were selected
conveniently and composed of volunteers. Quantitative
inquiry methodology was prevalent among the studies,
because it was important for researchers to report the magnitude of intervention impact on the outcomes. Uniquely, two
research teams conducted studies using mixed methods:
Giles et al. (2014, 2015) and Wood et al. (2016). Giles et al.
(2014, 2015) conducted multiphase studies to develop intervention programs and evaluate closely following the TPB
guidelines. But their intervention phase did not include qualitative inquiry methodology. Wood et al. did not report qualitative findings in the article, yet their understanding of the
quantitative findings was more comprehensive and contextualized grounded on the theories.
Overall, the duration of interventions in a hospital setting
was short, because interventions were done during the postnatal hospital stay. A full description of follow-up procedures
was missing and inconsistent among the studies to examine
the appropriateness of their follow-up plans and implementation to make a conclusive statement. With some variations,
follow-ups were used to continue interventions on problemsolving bases, but mostly postintervention contacts were used
for outcome measures. Multiple follow-ups for a longer
period can facilitate a longer duration of breastfeeding
because it will be easier for health providers to catch the signs
of discontinuation and provide a timely intervention when
they have multiple interactions with breastfeeding mothers.
It is notable that a majority of investigators, including all
nine SE-based studies, conducted their intervention studies
outside the United States, including countries in Europe, East
Asia, and Latin and North America. According to the 2018
UNICEF database (UNICEF, 2018), exclusive breastfeeding
for 6 months is lowest in East Asia at 22%, followed by North
America at 26%. More prevalence of theory-based intervention
studies identified in this current review (n = 10; 55.55%) in
East Asia and North America demonstrates the global effort in
progress to improve breastfeeding exclusivity and duration.
This finding also emphasizes the need for culturally sensitive and contextualized understanding of breastfeeding while
designing and evaluating interventions grounded in theories.
Some researchers have started considering how cultural and
environmental factors can affect the effectiveness of their
intervention programs. For example, Wu et al. (2014) carefully interpreted the conflicting findings of breastfeeding
rates between the control and experimental groups at different
time periods by addressing the traditional Chinese custom of
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“doing the month.” Zhu et al. (2016) briefly mentioned how
the policy on maternity leave in China could have affected
their breastfeeding outcomes, pointing to environmental factors. Therefore, it will be important to integrate these kinds of
culturally specific timelines into evaluation planning to detect
the true effects of interventions.

protection, and support efforts. Researchers and practitioners
need to consider individual, social, and environmental factors
to design breastfeeding interventions. A full utility of single or
multiple theories from intervention design to evaluation is crucial to accomplish intended intervention goals, maintain fidelity to theories, and illustrate the pathway to behavior change.

Directions for Future Research
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More research is needed to provide a model approach to
design theory-based interventions. Future researchers could
design interventions with a focus on early intervention,
mother–child relationships, individual and cultural needbased knowledge and skill education, and ongoing systematic support from healthcare providers to expect long-term
effects on desired breastfeeding outcomes. Theory-based
measurement selection as well as longitudinal research
design can help investigators find out the true effects of their
intervention programs throughout time to meet the global
recommendation of breastfeeding exclusivity and duration
criteria (ODPHP, 2016; UNICEF & WHO, 2018).

Limitations
There are variations in study outcomes despite our focus on
breastfeeding exclusivity. This is due to individual study properties; for example, some researchers designed the intervention to improve exclusivity but measured only breastfeeding,
and other researchers targeted populations other than mothers
and could not measure exclusivity as an outcome.
Regarding breastfeeding exclusivity, variations exist in
how investigators included the concept. In many cases,
exclusivity and duration were examined as outcomes. But
specific focus on exclusivity was not clearly described in the
intervention, other than being used as intervention content or
curriculum, specifically to educate about breastfeeding benefits. It should be noted that breastfeeding exclusivity was
included in the outcome measures only when the target population was mothers.
Descriptions of program implementers as well as the process evaluation were missing in many of the studies reviewed,
which limited the assessment of the program integrity. There
were no qualitative intervention studies found during the data
collection. It may be beneficial to conduct critical reviews
focusing on qualitative intervention studies for a better understanding of the nature of theory usage in breastfeeding intervention. There could have been publication bias in the studies
reviewed. These variations limited the ability to reach a definite conclusion that one theory base was superior to another.

Conclusion
A sound application of behavioral theories can provide a comprehensive guide for successful breastfeeding promotion,
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